Auscultatory and echocardiographic features of mobile left atrial thrombus  by Warda, Mamdouh et al.
JACC Vol. 5, No.2 
February 1985:379-82 
379 
Auscultatory and Echocardiographic Features of Mobile Left 
Atrial Thrombus 
MAMDOUH WARDA, MD, PHD, JONAS GARCIA, MD, LEONARD W, PECHACEK, ROMS, 
ALI MASSUMKHANI, MD, FACC, ROBERT J, HALL, MD, FACC 
Houston, Texas 
Free floating ball thrombus of the heart is a rare disorder 
that usually involves the left atrium, particularly in as-
sociation with mitral stenosis and atrial fibrillation. The 
diagnosis of ball thrombus is suspected clinicallY when 
there are auscultatory changes in the intensity of the 
murmur of mitral stenosis. Two-dimensional echocardi-
ography is especially useful in the diagnosis of this 
condition. 
By combining phonocardiographic recordings with 
both M-mode and two-dimensional echocardiography, 
attenuation and disappearance of the murmur were 
Ball thrombus of the heart is a rare disorder that usually 
involves the left atrium, particularly when accompanied by 
mitral stenosis and atrial fibrillation (1-3). A mobile atrial 
ball thrombus was initially described at necropsy by Wood 
(4) in 1814. Since that time, several other investigators 
(5-7) have reported the clinical and pathologic criteria that 
are required for diagnosis. 
Angiocardiography has been considered the best avail-
able technique for the diagnosis of atrial thrombus since the 
method was described by Soloff and Zatuchini (3) in 1956. 
Recently, Bochna and Falicov (8) reported the usefulness 
of neovascularization of the left atrial appendage on selec-
tive coronary arteriography in predicting the presence of left 
atrial thrombus in patients with mitral stenosis. Echocardi-
ography has also proved useful in this diagnosis (9). How-
ever, the unpredictable and free motion of a mobile throm-
bus limits the sensitivity of its diagnosis by M-mode 
echocardiography. Tallury and DePasquale (10) concluded 
from a study of five patients, two of whom were free of 
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demonstrated as the mobile thrombus randomly drifted 
into the mitral valve orifice. Reappearance ofthe cardiac 
murmur was noted as the thrombus was expelled from 
the orifice. 
This study, combining simultaneous phonocardiog-
raphy and two-dimensional echocardiography, identifies 
for the first time the relation between thrombus move-
ment into the mitral aperture and changes of the mur-
mur of mitral stenosis. 
(J Am Call Cardiol 1985;5:379-82) 
atrial thrombi at surgery, but who were believed to have it 
preoperatively on echocardiography, that present methods 
of ultrasound cardiography are not reliable in the diagnosis 
of left atrial thrombus. Two-dimensional echocardiography, 
on the other hand, is considered a very sensitive technique 
in the diagnosis of mobile left atrial thrombi and in real 
time visualization of intracardiac events (II). 
The purpose of this paper is to present the study of a 
patient with a mobile left atrial thrombus using simultaneous 
phonocardiographic and two-dimensional echocardio-
graphic recordings. This method permits the correlation of 
auscultatory events with the intracardiac movements of the 
left atrial thrombus. Thus, a better understanding of aus-
cultatory and M-mode echocardiographic phenomena as-
sociated with a mobile left atrial thrombus has been achieved. 
Patient Summary 
A 51 year old Turkish man was admitted to the Texas 
Heart Institute on July 13, 1982 for evaluation of rheumatic 
valvular heart disease. The patient related a history of acute 
rheumatic fever at 12 years of age. In 1965, he had an initial 
episode of cardiac failure and a diagnosis of mitral stenosis 
was made. For 2 years before the current admission he noted 
progressive exertional dyspnea and orthopnea. There was 
no history of paroxysmal nocturnal dyspnea, syncopal at-
tacks, central nervous system symptoms or embolic events. 
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Clinical features. On admission, physical examination 
revealed a blood pressure of 135/90 mm Hg. The pulse rate 
(72/min) was irregularly irregular. The jugular venous pres-
sure was elevated; the apical impulse was displaced laterally 
and there was a left parasternal heave. The first heart sound 
was loud and the second sound was normally split with 
accentuation of the pulmonary component. A loud , high 
frequency opening snap was best heard over the left pre-
cordial area. The opening sound was separated from the 
aortic closure sound by an interval of 50 ms , A grade 4/6 
pandiastolic rumble was heard over the apex, Spontaneous 
changes as well as occasional disappearance of the rumble 
were suspected, Bilateral basal pulmonary rales were pres-
ent. The electrocardiogram demonstrated atrial fibrillation 
and nonspecific ST-T wave changes. The chest X-ray film 
showed cardiomegaly with evidence of mild pulmonary ve-
nous congestion. 
Echocardiogram. The patient was studied with a com-
mercially available M-mode ultrasonoscope, using a 2 ,25 
MHz transducer with an active element diameter of 13 mm 
and a focal zone of 2 to 10 cm . A phonocardiogram was 
performed simultaneously (Fig. I) , The echocardiogram 
demonstrated a reduced early diastolic descent rate of the 
anterior mitral leaflet. Both the anterior and posterior mitral 
valve leaflets were thickened. A mass of echoes appeared 
intermittently behind the anterior mitral leaflet during mid 
and late diastole, and disappeared at the beginning of sys-
tole . The phonocardiogram demonstrated the disappearance 
of the murmur as the mass of echoes drifted behind the 
mitral valve in diastole. When systole occurred, the echo 
mass was displaced into the enlarged left atrial cavity with 
reappearance and accentuation of the murmur. 
Two-dimensional echocardiogram. The patient was also 
studied with a real time, phased array, two-dimensional 
ultrasound system (Diasonics V -3400R) with the capability 
Figure 1. Simultaneous phonocardiographic and 
M-mode echocardiographic recordings at the level 
of the mitral valve demonstrating the lodging of the 
thrombus in the mitral valve (heavy arrow) with 
associated disappearance of the diastolic murmur 
(thin arrow). OS = opening snap. SI = first heart 
sound. Sc = second heart sound. 
of processing simultaneous two-dimensional and M-mode 
images from the same transducer. This study demonstrated 
reduced motion of the mitral cusps. A large, unattached, 
round, echo-producing mass was seen floating within the 
enlarged left atrial cavity, The mass measured approxi-
mately 4,6 x 3.0 cm. It intermittently drifted to the mitral 
valve , obstructing its orifice for a single cardiac cycle (Fig. 
2) . During systole , the mass was rapidly ejected toward the 
posterior left atrial wall (Fig . 3) . 
Echophonocardiographic correlation. A phonocardio-
graphic recording was obtained simultaneously with the 
Figure 2. Simultaneous phonocardiographic and two-dimensional 
echocardiographic recordings demonstrating the lodging of the 
thrombus within the mitral valve orifice (heavy arrow, left upper) 
with associated disappearance of the diastolic murmur (tlJin ar-
row, right lower) . The right upper panel shows the position of 
ultrasound transducer and phonocardiographic microphone . Ab-
breviations as in Figure I. 
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Figure 3. Two-dimensional echocardiogram demonstrating pro-
jeclion of the left atrial mass (heavy arrow) toward the posterior 
left atrial wall during ventricular systole. with reappearance of the 
murmur as demonstrated on the simultaneous phonocardiogram 
(thin arrow) The right upper panel shows the position of ultra-
sound transducer and phonocardiographic microphone. Abbrevi-
ations as in Figure I. 
two-dimensional display using Ii contact-type Elema Schon-
ander accelerometer microphone (EMT, flat response to 2.000 
Hz) . All events were displayed on a television monitor using 
a split screen technique . The diastolic rllmble disappeared 
when the thrombus obstructed the mitral valve orifice (Fig. 
2). When ventricular systole occurred, the thrombus was 
expelled into the left atrjal cavity and the murmur reappeared 
(Fig. 3). Moreover. an occasional decrease of the intensity 
of the murmur was noted whenever the mass was seen in 
the vicinity of the valve. The M-mode echocardiogram de-
rived from the apical four chamber view during the two-
dimensional display showed the unpredictable motion of the 
Figure 4. M-mode echocardiogram at the level of the mitral valve 
demonstrating echoes from the thrombus (arrow) as it moves to 
obstruct the valve during mid to late diastole and as it is ejected 
into the left atrial cavity during the beginning of systole. 
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Figure 5. Selective angiogram of the left coronary artery in the 
right anterior oblique projection demonstrating neovascularization 
of the thrombus in the left atrial appendage (arrow). 
mobile mass (Fig. 4). The mass occasionally obstructed the 
valve during mid to late diastole for one cardiac cycle. It 
was then propelled back into the left atrial cavity at the 
beginning of systole. 
Catheterization and surgery. Cardiac catheterization 
revealed a mean diastolic valve gradient of 4.38 mm Hg 
with a mitral valve area of 1.27 em". Selective coronary 
angiography demonstrated neovascularization in the region 
of the left atrial appendage (Fig. 5). The patient was taken 
to surgery. at which time removal of the free floating left 
atrial thrombus and open mitral commissurotomy were per-
formed (Fig. 6) . The diagnosis of left atrial thrombus was 
confirmed pathologically (12). 
Discussion 
Acute hemodynamic alterations and occasional sudden 
death associated with atrial ball thrombus have posed a 
Figure 6. Thrombus after surgical removal from the left atrium. 
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challenge for its early detection. Change in the intensity of 
a cardiac murmur occurring spontaneously or resulting from 
postural changes has been considered diagnostic of atrial 
myxoma (13-15). No significant changes in auscultatory 
findings were detected in most of the reported cases of 
mobile atrial thrombus. To the best of our knowledge, in 
two previous studies ( I , 13) observations were made of pos-
sible changes in the intensity of the murmur with atrial ball 
thrombus. However, the investigators suggested that the 
intensity of the murmur increased when the ball thrombus 
obstructed the mitral orifice. 
With the help of simultaneous recordings of intracardiac 
and auscultatory events using two-dimensional echocardi-
ography and phonocardiography, we have shown that, in 
fact, changing murmurs are observed in atrial ball thrombus. 
However, we found attentuation of the rumble when the 
mass appeared in the vicinity of the mitral valve orifice and, 
at times, total disappearance of the murmur was appreciated 
when the thrombus lodged within the mitral orifice. 
Left atrial thrombus versus myxoma. It is noteworthy 
that the incomplete emptying of the left atrium, the blood's 
tendency for rotary motion and the thrombus's smooth 
spherical surface all help to keep the thrombus from lodging 
in the mitral valve orifice. These factors may explain the 
inability to recognize the spontaneous changes and the sud-
den disappearance of the murmur in most of the previously 
reported cases of a mobile atrial thrombus. Unfortunately, 
the characterization of cardiac mUrmurs does not permit 
differentiation between this entity and an atrial myxoma. 
However, in patients with mitral stenosis, the findings of 
presystolic accentuation (during normal sinus rhythm), a 
high frequency early diastolic opening sound and alterations 
in the intensity of the diastolic rumble should arouse sus-
picion of an associated mobile left atrial thrombus. 
The recording of a prominent systolic notch on the apex-
cardiogram is strongly suggestive of an atrial myxoma (16). 
A similar notch can also be recorded on the ascending limb 
of the right or left ventricular pressure curve (17). Two-
dimensional echocardiography is probably the most reliable 
procedure for distinguishing an atrial myxoma from an atrial 
ball thrombus. The presence of an intraatrial mass with a 
stalk that shows its site of implantation on the interatrial 
septum makes the diagnosis of atrial myxoma quite accurate 
(18). 
Conclusion. The diagnosis of a mobile atrial thrombus 
can be suspected by cardiac auscultation, particularly in 
patients with long-standing mitral stenosis and atrial fibril-
lation. Spontaneous changes in the intensity of the murmur 
and its occasional disappearance are important clues to the 
diagnosis. Two-dimensional echocardiography is a very 
sensitive tool in the diagnosis of a mobile left atrial throm-
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bus, and echocardiography and simultaneous phonocardio-
graphic recordings clarify the relation of the movement of 
the ball thrombus and the auscultatory findings. Because of 
the random motion of the mobile ball thrombus within the 
atrium, two-dimensional echocardiography is superior to M-
mode echocardiography. The data from our patient suggest 
that the murmur decreases or disappears when the thrombus 
approximates or descends into the mitral orifice. Careful 
auscultation of patients with mitral stenosis may be essential 
in recognizing the spontaneous change of the murmur caused 
by a mobile atrial thrombus. 
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